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For many daily clinical questions at the bedside 
high quality evidence is lacking



The promise of machine learning in medicine

The wisdom contained 
in the decisions made by nearly all clinicians 

and the outcomes of billions of patients 
should inform the care of each patient

Rajkomar NEJM 2019



The ICU is a natural habitat for AI/ML

●Lots of data
●High mortality
●Uncertainty on diagnosis and prognosis
●Decisions with consequences



we have a problem





9. Model integration

8. Clinical outcome evaluation

7. Workflow implementation

6. Real-time model testing

5. Model validation

4. Model development

3. Model prototyping

2. Proposal of model/solution

1. Clinical problem identification











Barriers

●Lack of data availability
○Legislation, competition

●Lack of implementation
○Legislation, security

●Lack of understanding
○Doctors are no data scientists and vice versa



Major barrier: lack of data sharing





Elephants

● Clinicians/researchers perceive data as
○ Their property

■ to remain leader in the field?

● Hospitals perceive data as
○ Source of revenue?
○ Claim to fame?
○ Risk of uncovering suboptimal practice?



All intensivists learn from 
every single patient they treat



So, is there such a thing 
as patient data ownership?



Healthcare Solidarity = Data Solidarity



Sharing is caring
● AmsterdamUMCdb – 1 center – Amsterdam, The Netherlands
● HIRID – 1 center – Bern, Switzerland
● MIMIC – 1 center – USA
● Northwestern ICU - 1 center - USA
● SICdb – 1 center – Salzburg, Austria
● MIMIC-Brazil - 1 center - Brazil

● K-MIMIC - 10 centers - Korea
● eICU - many centers - USA
● CLIF consortium - federated - USA
● INDICATE - 15+ centers - federated - EU
● ICUdata4EU - 18+ centers - federated - EU
● CRITICAL - 4 centers - USA
● ICUdata.nl - 12 centers - NL
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re-identification not reasonably likely



Identifiable   Pseudonomyzed      Strongly Pseudonomyzed Anonymized

Personal Data

Anonymization Treshold



HIPAA Privacy Rule
De-identification Methods

Expert Determination
164.514(b)(1)

Safe Harbor
164.514(b)(2)

Apply Statistical or Scientific 
Principles

Removal of 18 types of 
identifiers

No actual knowledge residual 
information can identify 

individual

Very small risk anticipated 
recipient could identify 

individual 



Governance
● End user license agreement 

○ requires the signature of a practicing intensivist 
○ training on data integrity

● Opt-out procedure 

● Audits
○ Patient organizations 
○ External experts on ethics and privacy
○ Supporting hospitals

● Controlled access protocol for source data

● Education and delegation logs

● Continuous quality control cycle









Hypothetical Plausible Adversaries

‘friendly researcher’
might inadvertently re-identify an acquaintance

‘rogue researcher’
might deliberately re-identify someone 

using public information

‘rogue insurance company’ 
might seek, albeit illegally, to re-identify someone 

using the company database



P(re-id) = P(access) * P(intention) * P(re-id | public)









Privacy Audit: 
data qualify as anonymous 
in the context of the GDPR

Ethics Audit: 
the principle of duty of easy rescue applies







Data Science 
Section_









The Observational Medical Outcomes Partnership (OMOP)  Common Data Model (CDM) 
is an open community data standard, 

designed to standardize the structure and content of observational data







2026 Van Gogh OMOP





AmsterdamUMCdb Van Gogh 2026.01 OMOP

● Supported by Amsterdam UMC Innovation Grant
● Endorsed by ESICM and NVIC
● Multiple sources

○ VUmc MetaVision, AMC MetaVision, Amsterdam UMC Epic
○ Alignment with ICUdata project
○ Includes data collected for NICE registry

● Extensive stakeholder involvement

● Largest freely available high-granular GDPR compliant intensive care database worldwide
○ 78k admissions, 65k patients, 2003-2023

● Staged release strategy
○ Soft release during the 8th ESICM Critical Care Datathon
○ Final release expected in 2026

● Future
○ Waveforms?
○ Free text?



Wish list

● Cleaner and more inviting interface
● Custom forms and license
● Automatic social verification
● Automatic approval of cloud access to the data source
● Better dashboards


